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CONCRETE FENCE POSTS
B y  J .  B . D a v id s o n  *
Concrete fence posts, when p ro p erly  made, give very  satisfac­
to ry  service, b u t success w ith  them  depends very m uch upon 
good design, good w orkm anship and good m aterial. These facts 
are clearly  shown in  the investigation  of concrete posts con­
ducted over a long period  of years by the A g ricu ltu ra l E ng ineer­
ing  section of the A g ricu ltu ra l E xperim en t S ta tion  and  repo rted  
in  th is  bulletin .
The essentials of design, the requisites in  m ateria ls and  the 
m ethods of m aking are also presen ted  and  the whole subject d is­
cussed from  the standpo in t of service, p rac ticab ility  and  econ­
omy, includ ing  an estim ate o f the cost of the various types of 
posts, ad ju sted  to the  p resen t prices of m ateria l and  labor.
T H E  E X P E R I M E N T S
In  1914 the A g ricu ltu ra l E ngineering  Section outlined  an  
investigation  in to  the p rac ticab ility , d u rab ility , essentials of 
constructon  and  the cost of p roduction  of concrete fence posts 
which included the m aking of a num ber of posts of various 
types, and  form s of construction and th e ir  test in  the  laboratory  
and  in  service w hen set in  fences. F o r the  la tte r  tests, over 700 
posts were m ade d u rin g  the sum m er of 1914 of w hich 48 were 
reserved fo r labora to ry  tests and the rem ainder used in  fencing 
the A gronom y F a rm  of Iowa S tate  College. These posts and
Fig . 1. No. 1 P ost mold gang and  a post m ade in  the mold. The molds should be 
assembled w ith  the ends more nearly  even
* This bulle tin  is published from  a revision of a m anuscrip t p repared  in 1916 by 
W . G-. K aiser, then  ass is tan t in ag ricu ltu ra l engineering, b u t w hich w as not p u b ­
lished ow ing to the w ar tim e conditions w hich then prevailed.
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the  m ethods used in  th e ir  p roduction  are described in  the fo l­
lowing pages.
THE FORMS USED
I n  the o rig inal experim ent seven styles of form s were used, 
bu t one add itional type  w as tr ie d  ou t la ter, m aking a to ta l of 
eight. The shape of the  mold, and  the  dim ensions and w eights 
of the posts produced  are shown in  fig. 12. The form s are de­
scribed as follows:
No. 1. A  commercial m old made from  a single piece of 16 
gage sheet steel form ed in to  a trough  w ith  a sem i-circular 
bottom  and vertica l sides. A  gang of five or six molds, depend-
Fig. 2. A g roup  of post molds. No. 2 is a t the left and  No. 5 a t the righ t
in g  on th e ir  size, was placed on a fram e having  flexible supports 
w hich perm itted  a v ib ra tin g  m otion to be im parted  to  the molds 
fo r com pacting the concrete.
No. 2. A  commercial mold m ade of 24 gage galvanized sheet 
steel shaped so as to form  a post w ith  one rounded  face.
No. 3. A  commercial mold form ed fo r giving a tee-shaped 
cross section to  the post. These molds were fastened  together 
in  gangs of six.
No. 4. A  commercial mold form ing  a tr ia n g u la r  post of u n i­
form  cross section, except fo r an  enlargem ent or knob on the 
lower end. This knob adds m ateria lly  to  the stab ility  of the 
post w hen set.
No. 5. A  home made wooden mold, assembled w ith  five others 
in  a gang of six, and  form ing  a post of square cross-section bu t 
w ith  cham fered corners. The construction  of a wooden form  is 
described on page 37 of th is bu lle tin  and  illu stra ted  in  figs. 6  
and  25.
4
Bulletin, Vol. 18 [1923], No. 219, Art. 1
http://lib.dr.iastate.edu/bulletin/vol18/iss219/1
21
Fig. 5. No. 5 Home-made wooden post mold and  sample post
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Fig. 7. Fence m ade w ith  the No. 5 posts
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No. 6 . A  home made mold m ade of 20 gage galvanized sheet 
steel so shaped as to  form  a post of tr ia n g u la r  cross-section. 
These form s were m ade by a local sheet m etal worker.
No. 7. A home m ade sheet m etal mold so shaped as to form  
a  post w ith  a rec tan g u la r cross-section. The sheet m etal was not 
galvanized and  was stiffened by a wooden fram e.
No. 8 . A  commercial post m achine added to the equipm ent 
a f te r  the  experim ent was started . P rovision is m ade fo r mak-
Fig. 8. No. 6 Home-made m etal post Fig. 9. No. 7 Home-made m etal post 
mold and  tr ian g u la r  post m ade in the mold an d  square post m ade w ith  the 
same same
ing  a ro u n d  post filled from  the end of the mold. The m achine 
provides fo r the  low ering of the  form  in to  a well or below a 
p la tfo rm  fo r filling, a means of ja r r in g  fo r com pacting the con­
crete, and  a w indlass fo r ra ising  the post ou t of the well.
The shapes and  sizes of cross-sections of the bottom  ends of 
the  seven types of posts included in  the  tests are shown in  fig. 1 1 .
THE CONSTRUCTION OF THE EXPERIMENTAL POSTS
Proportion o f  materials: Three d ifferent m ix tures were used 
in  m aking the experim ental posts. The first 84 posts were made 
of a m ix tu re  of 1 p a r t  p o rtlan d  cement, 1 |  p a rts  fine sand and  3 
p a r ts  coarse sand. The coarse sand  passed th ru  a $ inch mesh
7
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screen and  was re ta in ed  on £ inch mesh screen. The next 50 
posts w ere m ade from  concrete of 1  p a r t  p o rtlan d  cement, 2 |  
p a rts  bank ru n  gravel which contained about 7 percent of clay. 
The rem ainder were m ade w ith  1 p a r t  p o rtlan d  cem ent to  2 |
Fig. 10. No. 8 Fence post mold and 
m achine used in m aking ro u n d  posts
p a rts  of washed gravel. I t  was 
the in ten t to  make a good strong 
concrete w ith  the m ateria ls a t 
hand. The same stren g th  could 
have been obtained w ith  less ce­
m ent, p rovid ing  more coarse ag­
gregate were used.
M ix in g : The first few  posts 
were made from  concrete m ixed 
on a m ixing board  w ith  shovels, 
b u t fo r most of the posts a small 
pow er driven  batch  m ixer was 
employed. A ra th e r  wet m ix 
was used in  order to obviate the 
necessity of m uch tam ping  bu t 
less w ater and  more thoro tam p ­
ing if  p racticable would have 
fu rn ish ed  stronger concrete.
R ein fo rcem en t: Three form s 
of reinforcem ent were used, v iz : 
i  inch  square tw isted  bars, no. 
3 unannealed  wire, and  f  inch 
by 18 gage band  steel. The in ­
fluence of the reinforcem ent on 
the s tren g th  of the posts w ill be 
found  in  the  table rep o rtin g  the 
resu lts  of tests and  the conclu­
sions w ill be given la ter.
Spacers were used fo r the first 
2 2  posts b u t were om itted from  
the rem ainder as the workm en 
objected to  the tim e requ ired  fo r 
m aking and  placing the spacers. 
The w eakening of the posts by 
m isplacem ent of the  re inforce­
m ent, as revealed by the tests, 
indicates th a t spacers are a very  
im p o rtan t fac to r in  securing 
p roper location of the reinforce­
m ent.
U sually  the  mold was filled 
about one-th ird  fu ll of concrete
8
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Fig . 11. A view of the ends of the seven types of posts included in  the tests and 
show ing the cross section of each. The top of No. 4 is shown and  the bottom of 
the others
w hich was w orked down. The bottom  reinforcem ent was then  
p laced a t the p ro p er distance from  the bottom  and  the mold 
filled w ith  concrete. The top reinforcem ent was th en  p laced a t 
the  desired  d ep th  and  the surface of the concrete smoothed w ith  
a  trowel.
Gleaning the Molds:  The molds were cleaned and  oiled be­
fore each filling w ith  concrete to insure th a t the post could be 
rem oved easily w hen the concrete had  set. I t  w as found  th a t 
m achine oil app lied  w ith  a b rush  gave satisfac to ry  results.
Records: A  record  of each ind iv idual post was made, includ-
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Fig. 12. Table g iving the shapes, dim ensions an d  w eights of the posts tested
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Fig. 13. Posts a fte r testing  showing the three  kinds of reinforcem ent used
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in g  type, m aterials, m ix tu re  and  reinforcem ent. A  copper num ­
ber p la te  was cast in  each post fo r identification.
TESTING THE POSTS
The Concrete Post Testing  M ach ine : F o r testing  the posts 
fo r s tren g th  a  sim ple m achine was designed and  bu ilt which 
fu rn ish  loads sim ilar to those to which the posts are subjected 
in  service. The m achine (figs. 15 and  16) consisted of a fram e­
w ork of h a rd  wood w ith  a post or rest a t one end and  a p la tfo rm  
scale a t the other. The load was applied  by a screw and  ra tchet 
lever between the fixed supports  a t a po in t corresponding to the
Fig. 14. A device fo r m aking hooks on the ends of reinforcem ent
ground  line w hen the post is set. The location of the  scale and 
screw m ay be moved to accommodate posts of different lengths. 
The po in ts of supports  were one-half inch rods.
T e s t in g : F igs. 15 and  16 show the testing  m achine w ith  posts 
u n d er test. The ends of the posts were supported  fo u r inches 
from  each end, or as near the ends as it was though t practicable 
to  app ly  the loads w ithou t danger of fa ilu re  from  the ends shear­
ing  off.
The load in  all cases was applied  to the  post tw7o feet six 
inches from  the bottom  end, or a t a po in t corresponding to the 
g round line w hen the posts are set in  the ground. W hen stressed 
to the  po in t of fa ilu re  the load on the scale ind icated  the  p u ll at 
the top  of a  set post th a t w ould cause fa ilu re .
11
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No correction was made fo r the dead load due to the weight 
of the  post. The load on the post was increased by increm ents 
of 25 to 50 pounds and  the deflections produced were m easured 
and recorded. F ig . 17 shows how a m icrom eter was used to 
m easure the deflection. Table I  lists the posts tested  fo r s tren g th  
and  the results.
THE POSTS AT THE END OF NINE YEARS
I t  is a  notable fac t th a t not one of the 650 posts set in  1914 
has been replaced a t the end of nine years. Few  of the posts
Fig. 15. The m achine used fo r testing  the posts w ith  a No. 3 post in place fo r testing
show any  defects. F ifty -n in e  posts show long itud inal cracks, 
usually  d irec tly  over the  reinforcem ent rods because the la tte r  
were not placed fa r  enough from  the surface to  secure adequate 
p ro tection  from  corrosion. Only a few, however, are seriously 
in ju red . The w orst exam ple of th is  k ind  of defect is shown in 
fig. 24. F o u rteen  of the posts have been chipped by contact w ith 
wagons or im plem ents, bu t only in  th ree posts is the in ju ry  
serious. In  general, most of the posts show little  or no deterio ra­
tio n  and  i t  would be difficult to  estim ate th e ir  probable life. I t  
is safe to suggest th a t m any ought to be in tac t a t the end of 
50 years.
12
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Fig . 16. A view  of post in testing  m achine showing a  fa ilu re  by the yeilding of the 
reinforcem ent
Fig . 17. Fence post testing  m achine showing the use of m icrom eter fo r m easuring  
deflection
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TA BLE T. R E S U L T S  OF TE ST
All loads applied in direction of least streng th
Age in 
days M ixture
R einforcem ent D istance
from
extreme
edge
Ult. load lbs. Max. 
]>ef. in 
inches
K ind of failureMold Post. No. No. K ind G roundline
P ost
top
No. 1 58 3 294 1:2*/, 4 '/ ,"  sq. tw . 1" 1975 620 .87 w ire perm anently  stretched
No. 1 232 306 1 :2  ifi 4 Vt"  sq. tw. !■% " 1900 597 1.125 wire perm anently  stretchedNo. 1 14 322 1 :1 %  :3 4 18 gagex %•" bars 1" 957 300 .3125 bars perm anently  stretched
No. 1 594 296 1 :2  16 4 18 gagex% " bars i -% " 863 270 .96 bars perm anently  stretched
No. 1 13 322 1 :1 %  :3 4 18 gagex % "  bars 1" 1 050 340 .44 bars perm anently  stretched
No. 1 586 295 1 :2 >/a 4 18 gagex % "  bars 1" 985 310 .31 bars perm anently  stretched
No. 1 15 322 1 :1 %  : 3 4 18 gngex % "  bars 1-1/a" 957 300 .47 bars perm anently  stretched
No. 1 42 5 299 1 2 Vs 4 No. 3 w ire 1" 1210 380 .75 wire perm anently  stretched
No. 1 507 298 1 2% 4 No. 3 w ire 1" 11.30 355 .44 wire perm anently  s tretched
No. 2 143 314 1 4 Vt" sq. tw. % " 1360 465 1.37 wire broke out crushed
No. 2 72 320 i : 1 l/o :3 4 Vi " sq. tw. 1" 1135 390 1.00 wire broke out crushed
No. 'J 236 308 1 2 % 4 Vt "  sq. tw . % " 1210 415 1.81 w ire broke out crushed
No. 2 445 297 1 2 Vs 4 No. 3 wire VS' 775 265 .78 wire perm anently  stretched
No. 2 584 298 1 2 Vi 4 No. 3 wire 775 265 1.00 wire perm anently  stretched
No. 2 500 316 1 2% 4 No. 3 w ire % " 700 240 .75 w ire perm anently  s tretched
No. 3 400 301 1 2% 3 No. 3 w ire 1" 540 185 w ire perm anently  stretched
No. 3 465 300 1 2!/, 3 No. 3 w ire 1 -V," 673 230 wire perm anently  s tretched
No. 3 3 Vi"  sq. tw. % " 1020 350 bar broke
No. 3 331 302 1 2% 3 Vt "  sq. tw. % " 1340 425 b a r broke
No. 3 626 291 1 2% 3 Vi"  sq. tw. 1" 1310 450 bar broke
No. 3 332 304 1 2 Mj 3 V  "  sq. tw. 1" 1300 445 bar broke
No. 3 132 313 1 2% 3 V  "  sq. tw. 2" 1095 375 bar broke
No. 4 524 298 1 2V3 3 No. 3 w ire % " 482 165 .81 wire perm anently  stretched
No. 4 643 289 1 2i/3 3 No. 3 w ire 1" 410 140 1.31 w ire perm anently  stretched
No. 4 563 300 1 2% 3 No. 3 w ire 438 150 .92 w ire perm anently  stretched
No. 4 565 300 1 2% 3 No. 3 w ire 482 165 1.74 w ire perm anently  stretched
No. 4 640 300 1 2% 3 No. 3 w ire 482 165 1.60 w ire perm anently  stretched
No. 4 180 311 1 2% 3 Vt"  sq. tw. % " 700 240 .68 w ire broke out crushed
No. 4 647 289 1 2 !£ 3 V t" sq- tw. % " 1135 390 1.56 w ire broke out crushed
No. 4 164 300 1 2 1/a 3 V t"  sq. tw. 1065 365 wire broke out crushed
No. 4 251 300 1 2% 3 V  "  sq. tw. 1124 385 w ire broke out crushed
No. 5 176 300 1 2% 4 V  "  sq. tw. 1385 475 .87 b a r broke
No. 5 171 319 1 2 % 4 V "  sq. tw. 1" 1850 635 1.31 b a r broke
No. 5 128 321 1 2 '/a 4 V\"  sq. tw. 1" 1850 635 1.25 bar broke
No. 5 450 300 1 2 V» 4 No. 3 w ire 860 295 .97 wire perm anently  stretched
No. 5 631 300 1 2% 4 No. 3 w ire 905 310 .83 w ire perm anently  stretched
No. 6 151 320 1 2«/a 3 Vt "  sq. tw . 1" 1430 490 1.87 b a r broke
No. 6 198 318 1 2 V> 3 V t"  sq. tw. 1" 1330 420 1.44 ba r broke
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TA B LE I. R E SU L T S OF T E ST — (C ontinued)
Mold Post. No. Age in 
days M ixture
Reinforcem ent Distance
from
extreme
edge
Ult. load lbs. Max. 
l)ef, in 
inches
K ind of fa ilu re
No. K ind G roundline
Post
top
No. 6 15*2 320 1 2% 3 Vi" sq. tw. !■% " 995 340 1.31 b a r  broke
No. 6 319 312 1 2% 3 No. 3 wire 1-% " 675 230 1.06 w ire perm anently  stretched
No. 6 355 311 1 2% 3 No. 3 w ire 1-Vs" 584 200 1.25 wire perm anently  stretched
No. 6 297 313 1 2% 3 No. 3 wire 1" 670 230 .56 w ire perm anently  stretched
No. 7 532 App. 300 1 2 V3 4 No. 3 w ire 1085 310 wire perm anently  stretched
No. 7 416 App. 300 1 2% 4 No. 3 w ire 643 250 wire perm anently  stretched
No. 7 572 App. 300 1 2 V- 4 No. 3 wire 1021 350 wire perm anently  stretched
No. 7 120 App. 300 1 2 Vs 4 U "  sq. tw . 1811 620 b a r broke
No. 7 271 App. 300 1 2% 4 Vx" sq. tw . 1811 620 b a r broke
No. 7 160 App. 300 1 :2% 4 Vt"  sq. tw. 2060 695 b a r broke
15
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THE MAKING OF SUCCESSFUL POSTS
The following suggestions gained from  th is  investigation  are 
offered as essential to the m aking of satisfactory  posts.
Mixture-. Only a dense m ix tu re  of concrete should be used 
in  the  m aking of concrete fence posts. Sufficient cem ent should 
be used in  all eases to fill the voids in  the sand and  aggregate, 
the am ount vary ing  w ith  the character o f the sand, gravel or 
broken stone used. The p roportion  of cement, sand and  coarse 
aggregate commonly used fo r concrete fence posts is 1 :2 :3 . In  
th is  m ix tu re  one cubic foot of p o rtlan d  cem ent is mixed w ith
Fig. 18. Table show ing the streng th  of seven types of posts as determ ined by test 
and  the influence of the k in d  of reinforcem ent
two cubic feet of clean coarse sand (vary ing  from  the  finer 
partic les to those passing th ru  a Jf screen) and  th ree cubic 
feet of clean well g raded  pebbles or broken stone ran g in g  from  
5  inch to a m axim um  of f  inch. I f  p it gravel w ith  a su rp lus 
of sand be used more cem ent m ust be used.*
Owing to the fac t th a t the fence post mold or form  is usually  
shallow it is best to use a ra th e r  w et m ix tu re  as m uch tam ping  
is no t p racticable unless the mold is filled from  the end. A ltho 
a w et m ix tends to produce less dense m ix ture , be tte r resu lts  are 
obtained th a n  w ith  a d ry e r m ixture.
* In fo rm ation  in reg a rd  to the use of p it ru n  gravel m ay be obtained in B ulletin  
60, M ethod of P ropo rtion ing  Concrete M aterials, Screened and  U nscreened Gravel, 
by R. W . Crum, Iow a E ngineering  E xperim ent Station .
16
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Fig . 19. P osts  re inforced  w ith  No. 3 w ire. F a ilu re  due to the slippage or b reaking  
of reinforcem ent
17
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ig. 20. P osts reinforced w ith  J/4 inch square  tw isted bars . B ars  w ere broken o: 
jncrete crushed
18
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Fig. 21. P osts th a t failed w hen the concrete w as crushed
19
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Fig . 22. R einforcem ent carelessly placed
20
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Molds or F orm s: Steel molds offer advantages in that they 
give a better surface finish to the post and also better withstand 
the effects of use than wooden forms. Forms nos. 6 and 7 were 
home-made molds of sheet metal and were used successfully. 
Commercial molds have added advantages in convenience for 
handling which are not easily secured in forms made by the user. 
Shaking and jostling devices contribute especially to the ease of 
making and the general improvement of the posts.
Where a few posts, however, are to be made molds made of 
wood are the most convenient to make and the following de­
scription is that of wooden molds which have proven successful.
The Making of Wooden Molds or Form s: The wooden molds 
used by the Agricultural Engineering Section in 1914 are shown 
in fig. 6 and a modification of these forms, introducing some con­
veniences, is shown in fig. 25. Wooden forms for concrete posts 
can best be assembled on a stiff floor, tight and smooth. A good
Fig . 23. C hart show ing the influence of the location of re inforcem ent upon  s treng th  
of concrete posts
grade of straight grained lumber carefully dressed should be 
used, white pine, fir or cypress being particularly satisfactory. 
The sides and ends of the molds should be of two-inch material 
and the partitions of one-inch material. The lower corners of 
the post in the mold may be chamfered or beveled by nailing 
triangular strips to the sides of the forms. The sides and ends 
of the molds may best be held in place by wedges supported by 
blocks. These wedges permit the forms to be dismantled easily 
for the removal of the post after the concrete has sufficiently 
hardened. Rods with tail nuts for adjustment are often used 
to hold the molds together. It is good practice to cast the posts 
on pallets laid in the bottom of the molds. These pallets facili­
tate the handling to the post while green. Often two by four 
pallets are often used on account of convenience which gives a 
post with two parallel sides, the taper in this case being con­
fined to the partitions.
The Construction of Wooden Form s: Where care is taken in 
making wooden forms and handling the material the results will 
be satisfactory. The convenience of making wooden forms will
21
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ju s tify  th e ir  use, p a rticu la rly  w here the num ber of posts to  be 
made is lim ited, bu t on the o ther hand  m etal form s no t only have 
the advantage of giving a be tte r surface to the post bu t ten d  to
...._ hold th e ir  shape m uch better. F o r
those who p re fe r to use lum ber 
form s the  following suggestions 
based o n the experience w ith  such 
form s will be of in terest.
Size of Post:  There seems to  be 
no definite way to determ ine ju st 
how large or how strong  a concrete 
post should be. A ltho the posts 
tested  in  service varied  in  weight 
from  60 to 127 pounds and  had  an 
average breaking stren g th  from  157 
to 609 pounds applied  a t the  top to 
the post when set, all these posts 
have held the fences in  place. The 
service has no t been p a rticu la rly  
severe such as would be the case of 
lot fences. I t  would appear, how­
ever, th a t a seven-foot post having a 
stren g th  of 500 pounds would be 
above the average requirem ent. A 
post of the dim ensions of no. 5, or 
those made in  the form  shown in  fig. 
25, when of good concrete p roperly  
reinforced  w ill easily have this 
streng th .
R ein forcem en t : This investiga­
tion  revealed th a t concrete posts 
w ere in  general indadequately  re in ­
forced to secure the m axim um  
s tren g th  of the concrete. F o u r J  
inch bars of re in fo rc ing  steel of high 
tensile s tren g th  is not too m uch fo r 
a post of the size and s tren g th  sug­
gested. Soft or annealed steel should 
be avoided, and  tw isted  or special 
form  steel is clearly  more desirable 
th a n  smooth round  steel rods. 
C u r in g : The concrete post, on 
___________  ________  account of its slender form  and large
Fig. 2 4 . Showing the resu lts  of am ount of Surface, should be care- 
insufficient covering of concrete to f u l l y  cured. The p O S tS  should be 
protect the steel reinforcement j i i  n n  j.*i u n  l l
from corrosion h a n d le d  c a r e t u l l y  u n t i l  i u l l y  h a r d ­
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ened and  d u rin g  the cu rin n  process should be kept m oist by 
sp rink ling  fo r ten  days a fte r  m aking. Posts o rd in arily  should 
not be set u n til they have cured fo r a t least th ree m onths.
Fastening the W ire:  V arious schemes have been suggested as 
a means of a ttach ing  the fence w ire to the posts. The loop tie 
shown in  figs. 24 and  26 has been proven to be satisfactory . The 
se tting  of a s tr ip  of porous concrete in  the m iddle of the post 
face was experim ented w ith and  it was dem onstrated  th a t a staple 
could be successfully driven into th is  porous s trip . The staple, 
however, had  only a lim ited g rip  and  the process lowered the 
s tren g th  of the posts.
Corner and E n d  Post:  E n d  and corner posts fo r w ith stan d ­
ing the pu ll of the stretched  fence m ay be made successfully of 
concrete. Two general styles are  in  use. The m onolithic post 
cast in teg ra lly  w ith  the brace is shown in figs. 27 and  28. This 
post is made p a rticu la rly  strong  fo r w ithstand ing  the pu ll of the 
heaviest of farm  fencing. The braced post is shown in  fig. 9. 
This type  of post, is usually  eight or ten  inches square and  eight 
to  nine feet long, fo u r inch square bars are heavy enough fo r 
ligh t fences. The braces are usually  five inches square, are ten  
to twelve feet long and  reinforced w ith  fo u r § inch rods.
COST OF CONCRETE POSTS 
W hen the concrete posts used in the experim ent were made 
in  1914 the cost of m ateria l ranged  from  17^ cents to 3 0 | cents 
each. The following estim ate is based upon the ac tual cost of 
191-4 w ith  corrections made fo r cu rren t price of m aterial.
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The labor requ ired  in  m aking posts w ill vary  w idely w ith  the 
conveniences and  equipm ent available fo r the m ixing and 
hand ling  of the m aterials. F ive to ten  posts p er hour fo r each 
w orker is an  average ra te  of p roduction  bu t w ith  special factory  
equipm ent the p roduction  m ay be m ateria lly  increased.
ESTIM A TE OF COST OF M A T ER IA L FO R  CONCRETE PO ST S
Mold
Cem ent 
$3 .20  per 
barre l
Gravel 
$1.50 per 
yard
R E IN FO R C EM EN T TOTAL
Vi. sq. tw . 
a t $4.50
No. 3 w ire 
a t $5.00
W ith % 
sq. tw .
W ith No. 
3 w ire
No. 1 25.6c 6.7c 28.7c 26.4c 61.0c 58.7c
No. 2 16. 4.2 26.3 24.4 46.5 44.6
No. 3 18.4 4.8 19.5 18.4 42.7 41.6
No. 4 12.8 3.3 19.5 18.4 35.6 34.5
H . M. W. 25. 6.4 26.3 24.4 57.7 55.8
H .M .S. T ran g ’r 20.8 5.4 19.5 18.4 45.7 44.6
H . M. S. 25.0 6.4 26.3 24.4 57.7 55.8
The resu lts of the tests ind icate  th a t the stren g th  of the posts 
varied  widely, or from  about 2 0 0  to  620 pounds fo r a load ap ­
plied  a t the top  o f the posts. I t  is to be noted in  th is  connec­
tion  th a t the  following factors affect the s tren g th  of the p o s t:
1. The cross-section shape and  size.
2. The k ind  and am ount of reinforcem ent.
3. The location of the reinforcem ent.
4. The s treng th  of the concrete or the m ixture.
In  fig. 18, which shows g raphically  the  average stren g th  of the 
various types of posts, it is to be noted th a t those posts which
have a cross section ap ­
prox im ating  a square 
are stronger fo r th e ir 
w eight (w hich ind i­
cates the volume of 
concrete used in the 
posts) th a n  those posts 
of tr ia n g u la r  or tee­
shaped sections. The 
posts were tested  in  
each case in  the d irec­
tion  of least s tren g th  
and  the tr ia n g u la r  
posts contained only 
th ree pieces of re in ­
forcem ent.
The w idest varia tion  
in  streng th , however, 
is re la ted  to the v a ria ­
tion  in  reinforcem ent. 
O ne-fourth inch square
Fig . 26. A satisfacto ry  fence w ire fa s tene r tw isted  bars gave a de-
‘ H o n E -  /^ f \D & " T o o L  
i H q
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Fig. 27. E n d  o r co rner post
cided increase in  s tren g th  over no. 3 (approxim ate \  inch 
ro u n d ) w ire or no. 18x§ w ith  band  steel, as is shown in  fig. 
18. M uch of th is  difference, however, w as due to  the higher 
tensile s tren g th  of the steel in  the square bars. The no. 3 
w ire, w hich had  a  cross-sectional area  of .045 square inches, 
had  an  u ltim ate  s tren g th  of 3,000 pounds or about 66,000 pounds 
p er square inch. The 5  inch  square b ar had  a  cross-sectional 
area  of .0625 square inches and  an u ltim ate  s tren g th  of 7,000 
pounds, or 1 1 2 , 0 0 0  pounds p er square inch.
A  S T U D Y  OF T H E  R E S U L T S
P ig . 19 shows how posts re inforced  w ith  no. 3 w ire fa iled  by 
the s tre tch ing  or breaking of the  reinforcem ent. P ig . 20 shows 
ty p ica l fa ilu re  of posts re inforced  w ith  J  inch tw isted  bars.
A n  exam ination of the  broken posts showed th a t w ith  the no. 
3 w ire the bond between the steel and  concrete was broken on 
e ither side of the  frac tu re . W ith  the 4  inch  square b a r the  bond 
between the steel and  concrete was not broken.
The no. 3 w ire was purchased in  s tra igh tened  cu t lengths. The 
stra ig h ten in g  process tw isted  the w ire and  had  an  in ju rio u s 
effect upon its  s treng th .
In  the posts shown in fig. 21, (and  rein fo rced  w ith  |  inch
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square bars) fa ilu re  was clue to  the crushing of the  concrete. In  
all cases the  posts reinforced w ith no. 3 w ire failed  by the break­
ing or the stre tch ing  of the steel.
The reinforcem ent of band steel (no. 18 gage by § inch) d id  
not show the s tren g th  of the no. 3 (fig. 18). The advantage 
claim ed fo r band  steel is th a t it provides ex tra  surface fo r bond­
ing w ith the concrete.
The placing of the reinforcem ent is an im p o rtan t m atter. I f  
not placed near the surface the stren g th  of the post w ill be re-
-Steel "Rods*
<aa l 'J p «.
Cr o s s  S'&c.'rior) cf- Post
,, “--*—----i-p-*—g-z. — — jt- r  — V %r. yfc. -i ':' "
A s  ' E i r i j f  P o s t
C o T i r i t w .  P o s f
Fig. 28. Details of the post shown in fig. 27
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Fig. 29. A braced post
ducecl, while if  not sufficiently covered w ith  concrete the steel 
w ill not be pro tec ted  from  corrosion (see fig. 24). A ltho an 
a ttem p t was made to  place the steel carefu lly  in  the posts, the 
test revealed th a t the  steel was sometimes m isplaced. F ig . 22 
shows several posts in which the steel was im properly  located, 
and  fig. 23 indicates g raphically  the influence of the location of 
the steel upon  streng th .
A STU D Y  O F T H E  G E N E R A L  SUCCESS O F CON CRETE F E N C E
PO ST S
P roportions : A ltho a good dense concrete was used fo r all 
the posts, it  is significant th a t a 1-1J-3 m ix tu re  of g raded  m ate­
r ia l gave g rea te r s tren g th  th an  a 1  to  2 £ m ix tu re  of ung raded  
m aterial. I t  is to be em phasized th a t much cem ent m ay be 
saved by using  the p roper p ropo rtion  of coarse m aterial.
A n inspection of a large num ber of concrete posts has been 
m ade in  several p a r ts  of the S tate . A ltho some sp lendid  posts 
have been found, enough fa ilu res were observed to ju s tify  a 
special effort to caution  prospective m akers of posts th a t  the 
essentials of construction  previously  m entioned m ust be p ro ­
vided. In  a few instances the users strongly  condem ned con­
crete fence posts. F a ilu res  were due to a num ber of causes, bu t 
chiefly corrosion of steel due to inadequate protection , w rong 
k ind  and  insufficient reinforcem ent, insufficient cem ent in  m ix­
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tu re , im proper curing  and  careless w orkm anship. I t  is very 
evident th a t the m aking of satisfac to ry  concrete posts requires 
m uch care and  skill.
C O N C L U SIO N S
1. V ery  satisfac to ry  fence posts m ay be made of concrete.
2. The life of a first class concrete post is very long ; nine 
years indicates little  deterioration .
3. A  post w ith  approxim ately  square or round  cross-section 
is the strongest fo r the m ateria l used.
4. A dense or rich  concrete is needed to p ro tect the steel re ­
inforcem ent from  corrosion.
5. The m inim um  am ount of cem ent w ill be needed if  suffi­
cient coarse g raded  aggregate is used. F o r  rein fo rcing  the com­
mon sizes and  types of posts in  general use, fo u r ^ inch square 
tw isted  bars, or the equal, are needed fo r the u tiliza tion  of the 
fu ll s tren g th  of the concrete.
6 . The steel reinforcem ent should be carefu lly  placed, a t least 
J  inch beneath  the surface of the concrete, to  secure m axim um  
stren g th  w ith  adequate protection  of the steel from  corrosion.
7. Concrete posts make a fence of splendid  appearance.
8 . The cost of m ain ta in ing  a concrete post is very  small.
9. The o p p o rtu n ity  fo r fa ilu re  is large w ith  poor w orkm an­
ship or low quality  m aterials.
A cknouledgem ents. The post molds used in th is experim ent w ere fu rn ished  by the 
following com panies:
No. 1. D & A Post Mold Co., Three R ivers, Mich.
No. 2. M ilwaukee P e s t Mold Co., M ilwaukee, W is.
No. 3. Ohio P o st Mold Co., Toledo, 0 .
No. 4. K im ballton C onstruction Co., A tlantic , Iow a.
No. 8. N ational Concrete M achinery Co., M adison, Wis.
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